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Scientists collect snowpack data on the Grand Mesa in support of the NASA SnowEx project using both manual 
sampling techniques and those involving a wide variety of ground based and airborne technologies. SnowEx is a five 
year collaborative project spearheaded by NASA with a primary goal of improving remote sensing techniques to 
quantify snow water equivalent across a variety of landscapes. The first year’s field campaign involved over 100 
scientists and was conducted entirely in Colorado throughout the month of February.  
 
Date: 02/21/2017 Photo By: Karl Wetlaufer 
 
REMINDER: We are soliciting field work photos from our snow surveyors again this year. Each month we will pick one to 
grace the cover of this report! Please include information on where, when and of who/what the photo was taken. 
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Statewide Water Supply Conditions 
Summary 
 
While February brought substantially less precipitation to Colorado than the previous two months, snowpack 
and precipitation accumulations were near normal, leaving us with well above normal snow water equivalent 
(SWE) and water year precipitation amounts. As of March 1st, statewide snowpack was at 139 percent of the 
1981-2010 median value. Mountain precipitation across Colorado SNOTEL sites averaged out to be exactly 100 
percent of the normal accumulation this February. This forced a drop in the percent of average water year to 
date precipitation over last month, from 129 to 123 percent, still well above normal values. Reservoir storage 
experienced a small net gain over the past month across the state, with only the basins of Southwest Colorado 
experiencing any loss in storage, relative to normal. Statewide reservoir storage is 107 percent of average as 
of March 1st. The Gunnison River basin which currently holds the most plentiful snowpack in the state also has 
some of the highest forecasted streamflow volumes in the state. Blue Mesa Reservoir, the largest in Colorado, 
is forecasted to experience 148 percent (50 percent chance of exceedance) of its average April through July 
inflow. Streamflow forecasts vary widely across the rest of Colorado but are all for near to well above normal 
seasonal streamflow volumes, with no current forecasts calling for less than 90 percent of normal volumes.  
 

0

2

4

6

8

10

12

14

16

18

20

Oct 01 Nov 01 Dec 01 Jan 01 Feb 01 Mar 01 Apr 01 May 01 Jun 01 Jul 01 Aug 01 Sep 01

S
n

o
w

 W
a
te

r 
E

q
u

iv
a
le

n
t 

(i
n

c
h

e
s
)

Median WY2014 WY2015 WY2016 WY2017 Average

Current as Pct of Normal: 139%
Current as Pct of Avg: 134%
Current as Pct of Last Year: 143%
Current as Pct of Peak: 112%
Normal as Pct of Peak: 81%
Pct of Normal Needed to Reach Peak: Current 

SWE Equals or Exceeds Avg Peak
Normal Peak Date: Apr 09

Colorado Statewide Time Series Snowpack Summary
Based on Provisional SNOTEL data as of Mar 02, 2017

 



 
 

Snowpack 

 

 
 
Colorado’s snowpack continued to accumulate during February and the statewide snowpack remains well 
above normal at 139 percent of the median on March 1st. Despite areas that experienced below normal 
monthly snow accumulations during February and localized periods of unseasonably warm temperatures, the 
exceptional snowpack that fell during January allowed the mountains to remain at least 120 percent above 
normal in all areas. Ten SNOTEL sites across the state have record snow water equivalent for March 1st and 
another five have their second highest snowpack. The Gunnison River basin continues to have the deepest 
snowpack with respect to normal and is currently at 155 percent of the median. The combined San Miguel, 
Dolores, Animas, and San Juan basins, the Arkansas River basin, and the South Platte River basin are all above 
140 percent of the median, while the Upper Rio Grande and Colorado River basins are both near 135 percent 
of the median. The combined Yampa, White, and North Platte River basins currently hold the lowest snowpack 
with respect to normal, but are still at a healthy 126 percent of the median. There is about a month remaining 
until most of the major river basins typically reach their maximum snow accumulations for the winter. Yet, all 
areas, except for the South Platte and combined Yampa, White, and North Platte River basins have already 
exceeded their normal peaks, indicating there will be a plentiful amount of snow available for runoff this 
spring.   



 
 

Precipitation 
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The month of February brought near normal mountain precipitation across the state of Colorado, with the 
statewide value being exactly 100 percent of the 1981-2010 average. While February precipitation was 
substantially less than that of the previous two months, it left us with only a six percent drop in water year to 
date precipitation from last month, which was 123 percent of average as of March 1st. The South Platte basin 
received the most February precipitation in the state, relative to normal values, at 119 percent of average. 
This was followed by the Gunnison and combined Yampa, White, and North Platte River basins which received 
109 and 104 percent of average precipitation, respectively. The combined San Miguel, Dolores, Animas, and 
San Juan basins of southwest Colorado came in just below normal, receiving 99 percent of their 1981-2010 
average February precipitation. Precipitation in the mountains of the Upper Colorado basin was only slightly 
behind the Southwest basins and received 97 percent throughout the month. The Upper Rio Grande and 
Arkansas basins received the least monthly precipitation in the state, relative to their normal amounts, at 90 
and 88 percent of average respectively. Even with a few basins coming in below normal for February 
precipitation, all major basins in the state individually still maintain above average water year to date 
precipitation. These values range from a low of 111 percent in the Arkansas to highs of 129 percent in the 
basins of southwest Colorado and 130 percent in both the Gunnison and South Platte basins.   



 
 

  

Reservoir Storage 
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Reservoir storage across Colorado experienced a small net gain between February 1st and March 1st and now 
resides at 107 percent of average storage for this time of year. Percent of normal storage values range from a 
low of 91 percent in the upper Rio Grande basin to a high of 127 percent in the combined Yampa, White, and 
North Platte river basins. While the Upper Rio Grande is still the only major basin in the state to be holding 
below normal storage values it shows a two percent increase over the previous month. The Arkansas basin has 
the nearest to normal reservoir storage, holding 103 percent its average value, with all other major basins 
retaining more water relative to normal amounts. The next highest are the Colorado and South Platte River 
basins that are both retaining 107 percent of average reservoir storage. The combined San Miguel, Dolores, 
Animas, and San Juan basins of southwest Colorado were the only in the state to show a drop in reservoir 
storage relative to their normal amounts, but this only accounted for a one percent change, so very minor 
overall. These basins now hold 114 percent of average reservoir storage. With one more month of the primary 
snow accumulation season behind us and above normal snowpacks across the state in combination with these 
near normal reservoir storages water supply shortages in Colorado are looking less and less likely for the 
upcoming summer months. 



 
 

Streamflow 
 

 
After a drier February relative to previous months, streamflow forecasts on March 1st are slightly lower than 
those issued last month. However, given the above normal snowpack present in all of the major river basins, 
streamflow forecasts across the state are generally still above normal. The exceptions are tributaries of the 
Upper South Platte River basin and the Arkansas River basin, where April-July runoff is now expected to range 
from slightly below normal (96 and 98 percent of average respectively) to 125 percent of average. Streamflow 
volumes are projected to be highest, with respect to normal, in the Gunnison River basin where volumes are 
projected to range from 120 percent to 155 percent of average. There are also areas in the Rio Grande River 
basin along the New Mexico border with forecasts above 150 percent of average, but in general the basin is 
expected to have runoff that ranges from 110 to 134 percent of average. Streamflow forecasts are also quite 
high in the combined San Miguel, Dolores, Animas, and San Juan River basins where April-July runoff volumes 
are expected to be mostly above 130 percent of average, with a few exceptions in the 110 to 127 percent of 
average range. Runoff this spring and summer is expected to be between 102 percent and 134 percent of 
average for the Yampa, White, and North Platte River basins, and between 106 and 130 of average in the 
Colorado River basin, with the exception of the inflow to Willow Creek Reservoir, which is projected to receive 
149 percent of its average runoff. Thanks to the abundant snowfall this water year, 2017 is projected to be the 
first year since 2008 that the entire state is expected to have above normal April-July streamflow volumes.  
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GUNNISON RIVER BASIN 

March 1, 2017 
 

Snowpack in the Gunnison River basin is above normal at 155% of the median. Precipitation for February was 
109% of average which brings water year-to-date precipitation to 130% of average. Reservoir storage at the 
end of February was 110% of average compared to 109% last year. Current streamflow forecasts range from 
155% of average for Tomichi Creek at Gunnison to 120% for the Uncompahgre River at Colona.  
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Gunnison River Basin with Non-Exceedence Projections 
Based on Provisional SNOTEL Data as of Mar 02, 2017
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Gunnison River near Grand Junction, CO 
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

UPPER COLORADO RIVER BASIN 
March 1, 2017 

 
Snowpack in the Colorado River basin is above normal at 135% of the median. Precipitation for February was 
97% of average which brings water year-to-date precipitation to 124% of average. Reservoir storage at the end 
of February was 107% of average compared to 110% last year. Current streamflow forecasts range from 149% 
of average for the inflow to Willow Creek Reservoir to 106% for the Wolford Mountain Reservoir inflow. 
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Upper Colorado River Basin with Non-Exceedence Projections 
Based on Provisional SNOTEL Data as of Mar 02, 2017
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Colorado River near Cameo, CO
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

SOUTH PLATTE RIVER BASIN 
March 1, 2017 

 

Snowpack in the South Platte River basin is above normal at 140% of the median. Precipitation for February 
was 119% of average which brings water year-to-date precipitation to 130%. Reservoir storage at the end of 
February was 107% of average, the same as last year. Streamflow forecasts range from 125% of average for St. 
Vrain Creek at Lyons to 96% for the inflows to Antero Reservoir and Cheesman Lake. 
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South Platte River Basin with Non-Exceedence Projections 
Based on Provisional SNOTEL Data as of Mar 02, 2017
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Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

YAMPA, WHITE, NORTH PLATTE AND LARAMIE RIVER BASINS 
March 1, 2017 

 

Snowpack in the Yampa, White & North Platte basins is above normal at 126% of the median. Precipitation for 
February was 104% of average and water year-to-date precipitation is 120% of average. Reservoir storage at 
the end of February was 127% of average compared to 122% last year. Streamflow forecasts range from 134% 
of average for the Laramie River at Woods to 102% for the White River near Meeker. 
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Yampa River near Maybell
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

ARKANSAS RIVER BASIN 
March 1, 2017 

 
Snowpack in the Arkansas River basin is above normal at 143% of the median. Precipitation for February was 
88% of average which brings water year-to-date precipitation to 111% of average. Reservoir storage at the end 
of February was 103% of average compared to 124% last year. Current streamflow forecasts range from 125% 
of average for the Arkansas River at Salida to 98% of average for Grape Creek near Westcliffe. 
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Arkansas River at Salida, CO
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 

90% Exceedance Forecast

70% Exceedance Forecast

50% Exceedance Forecast

30% Exceedance Forecast

10% Exceedance Forecast

Average Discharge

2016 Cumulative Discharge

2016 Hydrograph

 
Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

UPPER RIO GRANDE RIVER BASIN 
March 1, 2017 

 
Snowpack in the Upper Rio Grande River basin is above normal at 136% of median. Precipitation for February 
was 90% of average which brings water year-to-date precipitation to 114% of average. Reservoir storage at 
the end of February was 91% of average compared to 93% last year. Streamflow forecasts range from 160% of 
average for the San Antonio River at Ortiz to 110% of average for the Alamosa Creek above Terrace Reservoir. 
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Upper Rio Grande River Basin with Non-Exceedence Projections 
Based on Provisional SNOTEL Data as of Mar 02, 2017
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Rio Grande at Wagon Wheel Gap 
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr-Sep) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

SAN MIGUEL, DOLORES, ANIMAS, AND SAN JUAN RIVER BASINS 
March 1, 2017 

 
Snowpack in the combined southwest river basins is above normal at 149% of median. Precipitation for 
February was 99% of average which brings water year-to-date precipitation to 129% of average. Reservoir 
storage at the end of February was 114% of average compared to 104% last year. Current streamflow 
forecasts range from 142% of average for the inflow to McPhee Reservoir to 111% for the inflow to Vallecito. 
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Averages Median WY2017 Minimum 10% 30% 50% 70% 90% Maximum

San Miguel, Dolores, Animas and San Juan River Basin with Non-Exceedence Projections 
Based on Provisional SNOTEL Data as of Mar 02, 2017
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Animas River at Durango, CO 
Daily and Cumulative Discharge Compared to Current Streamflow Forecasts (Apr - Jul) 
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Please refer to the sections at the end of this report for further explanation concerning these graphs. 



 
 

How to Read Non-Exceedance Projections Graphs 
 

The graphs show snow water equivalent (SWE) projections (in inches) for the October 1 through September 30 
water year.  Basin “observed” SWE values are computed using SNOTEL sites which are characteristic of the 
snowpack of the particular basin.  The SWE observations at these sites are averaged and normalized to 
produce these basin snowpack graphs.  This new graph format uses non-exceedance projections.   

 

Current water year is represented by the heavy red line terminating on the last day the graphic was updated. 

 

Historical observed percentile range is shown as a gray background area on the graph. Shades of gray indicate 
maximum, 90 percentile, 70 percentile, 50 percentile (solid black line), 30 percentile, 10 percentile, and 
minimum for the period of record. 

 

Projections for maximum, 90 percent, 70 percent, 50 percent (most probabilistic snowpack projection, based 
on median), 30 percent, 10 percent, and minimum exceedances are projected forward from the end of the 
current line as different colored lines. 
 
For more detailed information on these graphs visit: 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_062291.pdf 

 

Projections 

http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_062291.pdf


 
 

Explanation of Flow Comparison Charts 
 
 The flow comparison charts were developed to provide a quick comparison between the previous years’ observed 

hydrograph, cumulative seasonal discharge, the current streamflow forecasts, and the current years’ observed 
discharge (both hydrograph and cumulative discharge, as the season progresses). Forecast points for these products 
were generally chosen to be lower in the basin to best represent the basin-wide streamflow response for the season; 
the true degree of representativeness will vary between basins. When making comparisons of how the shape of the 
hydrograph relates to the monthly (and seasonal) cumulative discharges it is important to note that the hydrograph 
represents observed daily flows at the forecast point while the cumulative values may be adjusted for changes in 
reservoir storage and diversions to best represent what would be “natural flows” if these impoundments and 
diversions did not exist. This product can provide additional guidance regarding how to most wisely utilize the five 
exceedance forecasts based on past observations, current trends, and future uncertainty for a wide variety of purposes 
and water users.  

The left y-axis represents  
values of adjusted  
cumulative discharge (KAF). 
This axis is to be used for 
comparing the current 
and previous years to  
the current five volumetric 
seasonal exceedance  
forecasts. This graphic only  
displays the previous  
years data but data for the 
 current water year will be  
added as the season  
progresses. 

The right y-axis represents observed daily average discharge at  
the forecast point of interest. This graphic only displays the previous  
years data but data for the current water year will be added as the  
Season progresses. 

The legend displays the  
symbology and color  
schemes for the various  
parameters represented.  
Exceedance forecasts  
represent total 
cumulative discharge for 
the April through July  
time period with the  
exception of the Rio  
Grande at Wagon Wheel 
Gap (Apr-Sep).   



 
 

How Forecasts Are Made 
For more water supply and resource management information, contact: 

Brian Domonkos 
Snow Survey Supervisor 
USDA, Natural Resources Conservation Service 
Denver Federal Center, Bldg 56, Rm 2604 
PO Box 25426 
Denver, CO  80225-0426 
Phone (720) 544-2852 
Website: http://www.nrcs.usda.gov/wps/portal/nrcs/main/co/snow/  
 

Most of the annual streamflow in the western United States originates as snowfall that has accumulated in the 
mountains during the winter and early spring.  As the snowpack accumulates, hydrologists estimate the runoff 
that will occur when it melts.  Measurements of snow water equivalent at selected manual snow courses and 
automated SNOTEL sites, along with precipitation, antecedent streamflow, and indices of the El Niño / 
Southern Oscillation are used in computerized statistical and simulation models to prepare runoff forecasts. 
Unless otherwise specified, all forecasts are for flows that would occur naturally without any upstream 
influences. 
 
Forecasts of any kind, of course, are not perfect.  Streamflow forecast uncertainty arises from three primary 
sources:  (1) uncertain knowledge of future weather conditions, (2) uncertainty in the forecasting procedure, 
and (3) errors in the data.  The forecast, therefore, must be interpreted not as a single value but rather as a 
range of values with specific probabilities of occurrence.  The middle of the range is expressed by the 50% 
exceedance probability forecast, for which there is a 50% chance that the actual flow will be above, and a 50% 
chance that the actual flow will be below, this value.  To describe the expected range around this 50% value, 
four other forecasts are provided, two smaller values (90% and 70% exceedance probability) and two larger 
values (30%, and 10% exceedance probability).  For example, there is a 90% chance that the actual flow will be 
more than the 90% exceedance probability forecast.  The others can be interpreted similarly. 
 
The wider the spread among these values, the more uncertain the forecast.  As the season progresses, 
forecasts become more accurate, primarily because a greater portion of the future weather conditions 
become known; this is reflected by a narrowing of the range around the 50% exceedance probability forecast.  
Users should take this uncertainty into consideration when making operational decisions by selecting forecasts 
corresponding to the level of risk they are willing to assume about the amount of water to be expected.  If 
users anticipate receiving a lesser supply of water, or if they wish to increase their chances of having an 
adequate supply of water for their operations, they may want to base their decisions on the 90% or 70% 
exceedance probability forecasts, or something in between.  On the other hand, if users are concerned about 
receiving too much water (for example, threat of flooding), they may want to base their decisions on the 30% 
or 10% exceedance probability forecasts, or something in between.  Regardless of the forecast value users 
choose for operations, they should be prepared to deal with either more or less water.  (Users should 
remember that even if the 90% exceedance probability forecast is used, there is still a 10% chance of receiving 
less than this amount.)  By using the exceedance probability information, users can easily determine the 
chances of receiving more or less water. 

The legend displays the  
symbology and color  
schemes for the various  
parameters represented.  
Exceedance forecasts  
represent total 
cumulative discharge for 
the April through July  
time period with the  
exception of the Rio  
Grande at Wagon Wheel 
Gap (Apr-Sep).   

http://www.nrcs.usda.gov/wps/portal/nrcs/main/co/snow/


 
 

 


